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Abstract

The rapid accumulation of medical big data provides robust data support for disease risk early warning. However, traditional
statistical methods exhibit significant limitations when processing high-dimensional, nonlinear, and multimodal data. Data mining
technology, with its powerful capabilities in pattern recognition and knowledge discovery, has become a core approach for achieving
early disease identification and precise prevention and control. Based on the characteristics of medical big data, this paper explores
the application pathways of algorithms such as classification, clustering, association rules, and deep learning in clinical, imaging,
and genomic data. Through feature extraction and model training, individualized risk prediction for chronic diseases such as
cardiovascular diseases, diabetes, and malignant tumors can be achieved. The study demonstrates that the integration of data mining
and artificial intelligence can significantly enhance the accuracy and intelligence level of disease early warning, providing a scientific
basis for the construction of smart healthcare systems and public health management.
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